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(54) INFRARED GAS SENSOR 

(57)Abstract: 

PURPOSE: To provide an infrared gas sensor with simple 
structure capable of detecting the generation and increase 
of a gas to be detected while monitoring the generation and 
increase of an interfering gas in a space to be detected. 
CONSTITUTION: Utilizing the property that a wavelength 
maximizing the transmissivity of an interference filter 6 
depends on the incident angle, the generation and increase 
of a gas to be detected are detected by use of the light 1 2 
vertically incident to the interference filter, and the 
generation and increase of an interfering gas are detected 
by use of the light 13 incident on the interference filter 6 at 
an incident angle 6. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



m 
o 

o 

3 



http://\^^19.ipdl.ncipi.go.jp/PAl/^esult/detail/mair^wAAA.Dayo5DA407128231Pl.hto 10/28/2005 



(19)B*S1ttWr (JP) (12) ^ H 45 & <A) <H)»IWM4M>#* 

#I8¥7- 128231 

(43)&HB ¥*£7^(1995) 5fll9B 

(so into. 6 kmb* ff?mwm% fi s^«^®3f 

GO IN 21/35 Z 9118-2 J 



g&itjR m$m<om ol (*9i) 



(21)fflW» #BS¥5 -277937 




000005821 












(22)fflH0 5F^5¥(1993)11^8B 












































*Ejsn»**»n»ioo6*i 














(72) *W* 










^EfllP^rtt^PWl006#tt 


«T«i 












(74)ttSA 










fig 





(54) 



(57) mm 



e a 



4 *i X * 

X * * * 

e r\ e e 




JP 7-128231 



Page 2 of 9 



(2) 

1 

stvKmzm i mm 2 o&xmt* 

MiBts 1 & 2 ©fiitttfc ± 0 K»a n&3K© 3 ft ^ 

E£ 1 RtBB 2 ©S»«KlJ; 0KJt*n&3t<Z)3 ft&S 
^E^lS:r;m2co^»^(CJ:D J ESt$n, *oji8£T 

imsm 1 <wfrt ©m* tanmm 2 ©3tb >u— ® 

ffiEg 1 XI4SI2 ©}frfe>"S— ©HttfeS^TttE* 

m$K 2 ] SSic/SiST*® 1 2 t* 
mm® 1 is 2 s nfc^£^n-?ng 

iflBfB 1 RTf® 2 <Mfcift&> 6 tlTcJiVo ft ^Tn 

^-*©je©stfr*i«K:»UTieftfcE«an, nes 

fto^mm^ttmy j )v$-t, 30 

WE»lfttfiB2©3HB^6«*6*u ffiEMfttt&RI 

MEa vzo? >?\z& v&wm&wt 2 ^<^m^ 
a % ^i*n^-*©ai* *ca^iT«fE**iassm(c* 

DUftSttHU ttE2t5COtH*©aicS^TME*l© 40 
»fitttft&S»2©»fi©3KSKiKTSffiOtt**X 

m&s 3 ] ^7 KSttAirr 

T *»#B 1 Xtt 2 E»©#*raSMfX-fe >if- . 
W**4] &&aj#x<z>«iR&^£A, TiS*7^ 

l Xtt2E«©**HBSC^X-fe>*- . 50 



4#§B¥ 7- 1 2 8 2 3 1 

2 

m«9(5] tt»ifX©KJKafi*A-AA, 

^#7>r;^-KA»fteT?Airr*)K©aja*** 
§*<h££i£gA (a) , T*7^i^-<z)x^-if-- 

«>ffi»JBJf*ft n t l/fc*£fc, 

A (^) =Ao [1 - (Sin 0/n) 2 ] 1/2 

T»*;:t*»ai:"rs«*ffl4E«©aSt*MISC»X-fc 

89E*«fflffiBBft^bTe&3ts*n**iftat>}tA 

flET?S»TSfB 1 , W2Rtf!B3(OSI«|t, 
ttESi* »2JttflB3OE»»c±0E»ant«© 
3 ft l^m* 1 t)O3t<0Jtff *fSifc» LTit^ KKHS 
tu NEftl* »2Rr;jB3oElrtlK:J:t)KJt5nfc 

ttEJBl* »2fttf«3©E»*fc±DEtt3n, 

wet* 7 >r w - b&-tn-en©3e©ii«* jh 

»2Rtf»3©3e-fe>D-- 1, 

fflfE»i, »2R«iS3©3et>*--offl*o^rn*i 

K*^^r»E««WaSBfc*»«JI! 1 coS^cd^^K 
co^-tr 3 ft ©ffl A j6> 6 m%<D?t± >H— 

<om*s^u&«^^Ka^TttE**fflaiBfc* 

m#m 7 ] mi oHS*T?j«»r-&» 1 nymt* 
mmm 1 omsstM&dn 2 ©flssrcssfcjsw 

■T6»2Rt«B3 03iait, 

airESi. fB2Rrx*3©3e«*63B*6nikjc*-tn 
■en»aofcft«-c**iHaBifi:aifr«iBi, ®2^ 

MEfBl, fB2Rtfffl3<03t«^6»'&5tlfc3K©5ft 

BJEtsi* »2xr;iB3 03e»*6»*6n&*o5ft 
»eo»fio3t©*ftaas it^T*7 >r - 1 , 

WE»l, ffl2»«JB3<z>3tS*6»li:6n, IftE&tfc 
UE® 2 <03KH©ja«e^S#BBfi# t UTWEJt-fe > 

mm wuyw >t >^©ai*{ca^v^TttE«t« 

**R«i8JlDft*fflU WE«2©Dy^>7>^© 
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(3) 

3 

2^©ffl*©»C«^V>Tttrai©S*fcttJlfc*» 

entasis] ^a^^-t^BAlfrsfticScf 

[11*919] ttft(B#X©!Mlttft*A. «W*XO 

KIRKS 3: A - A A , fi$7 - IC^it AWT £ft 

S#l£0. fi&#©#©A»£l£i9' (*' >fl) , T» 

7w;^-icA»ft9TfA»ra>ie©aji**«a*t* 

5&SA (9) , fl*7*;W-©X"<— tf— ©#^ffl 
Ao = A + AA 

A (0) =A» [1- (Si nfl/n) 2 ] " 2 = A 

A (0* ) =Ao [1 - (Sine' /n) 2 ] !/2 = A 

— A A 

tr zmxm 6 x« 7 ib«©*^jc 
#x-fe>u— . a? 

[?PJ©I¥i8HfcfS9i] 
[0 0 0 1] 

»mi±©«jii»ih *xqMi. ttttutgMc&fts* 
«©«*ffl#x©»*RtfiMn*, s«ta^Ht«#i/ 

Ts#x-fe>u— icwr*. 

[00 02] 

[«e*©s^] ?e*«fci5, itfx-fe^u— tLT, MAti 

SWHMb^-feJ'*- tt» -ir>-3— *t*K©#;i!8*KJ: » 

tt*jtfX©jJtfM*©»JKX^ MUfeWjrrS'feWT* 
•5. 
[0 0 03] 

ftoT. #X©&f8j§ffi£Vd. tf^di^ra 40 

ansTdt-rst, #x©fe<b£#s -&>•*--*-?© 

ffiBUiV d x T d «TI£ Lfrttnttfc 6 fcH £ lr> 3 IB] 

V»5HBjU"b#bTl»fc. **•«««■©«£» 

8S^«©»iRX^d/ HH&ai!i5rr*ft»fc, Elfrtfr^ 
7 , 'JXA»©»IM»3l£*«ft«W!.KTr*D, *&, 7W 



4#ffl¥7-l 2 8 2 3 1 

«*a«u*©nwiai!fx-t *a«r« n t « a 

[0 0 04] 

«■«*»?*&»©#»] «rGsm«xj«i-«& 

», *SMI!©J8l©»^«a*X-t>"9— B, 
•3&AKTE»"r**lR»J|2©K»Bt, ttEBl 

a # ?& 2 ©eimc £ o Est* n&ft © a * v»f n#- 
#©#©»ff#toK»UTiiAcE«3tt, tragi & 
2 ©swat ± o e stsftfctt©^ £©&ft© 
*©**aaa*«T»7^*i'-fc, ttEJu&tfin 

siSbfci£-n^n©jt©^sss!i^-rsm 1 Rtf?S2 © 
*-t>u— t. fiE®i©3t-fe>"y--©ta*i:iri2»2 
©*-fe^u— ©ffl*©B*wrr*«»*st, ires 

1 Xttffi 2 ©3frfc>D--©JBA C»^V>TWB«WBffi 

HltSttSSS 1 ©«g©3fc£KiR-f *8&ffl#X©?S4 
RtfiiaoS&fflU MEM»#a^5©ffl*^(CS^ 

^TMGtt«uusmK:«it«i(reiii 1 ©fcstttSft* 

m 2 ©Sfi©3tSKiR-r5ffi©tt^^X ©fg^REflfJD 

•5. *«W©» 2 ©^fitSC^fX -b>1*— tt, 32 
Hfcjft*"r«»lRtflB2©3Hii. iifrBeS&lRtf?B2 

©3tiw>5»*6n&3t*tn*n»ttofcAaET*» 
tf» 2 ©*«*> s ** s n& *© a •& v» r*i*>-*©3t 

©«ff*iftifc*H/TiIAfc:B«sn, tfliB?&i&tf$62 
©^iK^e>f8-Br6tl&Jt©5'6^3£©i!i£fi©3t©*S3 

as*« ; F#7-fA'i'-i, stress l&tfis 2 ©^aia* 
^^-*aiii/T*&*©ifc**wer«3tt>"!»— 

i, MG»lKtfJll2©jKji©MKfl|««01Mfim2:L 

TlttftEft-fe >tf-©ffl* ftttfclMfrr * n y £ -f >7 y 

-ft. m&ay t>-( >7>-f\z&<o&mmsiisnrc2-D 
©m»3*v»rn*-*©ffl*Kai^v>T»EiHWflffi 

BlCfettSB 1 ©ifcg©#£K!Rf S«&ffl#X©?6£ 
ftCWUD«tt(UL. WB2^©m*©«fc»^HTirE 
B 1 ©ifig tttS^S® 2 ©&S©JtSK"R-r5ffi©*6 

**x©«flfextwiip*«iB-r««WH¥a!tt*irr« 
^-fca*Airt-«36ic»^»T*Hwuitfx©f!&at; 
«S!gsA, fl>7-f^-ca*A«r«3t©aii* 

t««»*bl». *&, S6#^X©KiRifig*A-AA, 
; F»7^*3'-CftltTtta:WJ:5lcXlrt-**©Alt 
^S0, flC7-r;^-CAJtftflT?A*r**©aJi 

**iS^:t*-5&-gA (fl) . ^7w;u^-©x^- 
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(4) 

5 

A (6) = Ao [1 - (Si n<9/n) 3 ] 

*»«©» 3 ©#4MBj£ 
#x-fe>u— hu ytmt, me*k*s38* sn&#« 

3©3fc-fe>tf— WKffll, ^2^r;m3(D^-fe>it 

MriB*ttffl?SBIfc*tfswiBfS i <z>ttftfcttSfcs»2 

»*-pjft«-raiBi©3ei{i, tte£i©j*8afc£ftA 

fc^ss 2 ©H«»T?£Efcj*t«r 2 &ixsg 3 <Dytm 

t, ttEJBl, JB2Rtf»3©3t»^638"&6*ifc3e* 
2fttf»3©#¥»^ ttEffil* »2Xtf»3©3HlE 

s s *i&3fc© o % v>i*n** 1 ^©^©iiff^fo] k 

^LTiS^lcBBg^n, »2RtflB3©5K» 

6 SB* 6 n&3fc© 5 ^4#£©&g©7t©^£jg$3 
Sf#7-fW-^ flJEIBl, »2ftrXJB3©3tJB* tf? 
£28ii:£n> i»E«»tHffiMee»l/T*&JE©5Wft 

ate-rsje-fe^-o— 1> «te»i ©#«©&««*&# 

J8tft^£ lxTttE*-fc>U— ©fH**tt*«*-r-&* 1 
©□^-f >7>:/<h, MEIB 2 ©#«©£««#*# 

Mm^^uxmfE^-fe>^--©m^^ffl^-r^m2 
©m^tcs^v^T^EM^m^p^fr^tt^m 1 ©&g© 

3eft»«T«**ffl*X©»t»tf*llP**tflU BSE 

§g 2 © a >r >7© 2 o©m^©^(rst?^Tif 

EiBl©«fii:ttaft<5»2©iRfi©3e«riRJR"r-5«© 40 

A (0) =Ao [1- (Si nd/n) 
A (0) : A*WW*0©H*, aa**«*tCttStt* 

Ao :^=o B ©n& aa»««a*fctt^jftfi 

n : X^— tJ— ©^raUBIff* 

[0007] nt, *««B*x©«jR«ft««A, mmx so 



»B¥7- 1 2 8 2 3 1 

' 7 -f JU* - KlStt Altf £^iCg^T&&ttl#X 
©«4R«iBllIfc*ta-r*J:t3W*bK *fc, tttt 
ffl^X©®^»g:^A> 4&§#X©®lK&;g£A-A 

a, T*7>f;p^-fcSitAitTS3e©aa*^«*t 

A»r*2'Q©3t©5 , 6-*©3t©A»ASe* flS#© 
#©Aftft£0' (0' ><9) , T*7-f;^-tA# 

ft^TAifrs3t©aa***ft*i:)a:*»ftA (a) , 

+#7 4 ;!^-©X^-tf-©Wj»JB«f** n t Lfc*§ 
Ao = A + AA 

A (0) =Ao [1- (Si nfl/n) 2 ] 1/2 = A 

A (0 ' ) =Ao [1 - (S i n 6 ' /n) 2 ] 1/2 = A 

— A A 

[0 0 0 5] 

[fWB] **w©«a*aTk:i!i9rr-6. a*, a** 

©»*2H : P»^ "N'J^A, 7^^>#©*H : F» : P 
£W©#T&> gR^aWfcfe^TftiH^H^RiRX^ 
£ HWftJJoT^*. 2in6©K'KX^^h;mn-i/ 
>yl!T?SD, *SH#©«S*bT*D, £©"Kl*iK 

oT\ «»ffl^mfc3l£S«!»bT, «ttiti;ffX©RJKX 
it? h;i/©i^©®iRSS (WAtf, SfiAt-T^) © 
#«TS7-r;i^-*T*0fBU £©»K£»rr* 
£ £:£ J: 0 ft^ffl^X©^^S:r;ii^D^^fflT^ - 1*« 

t^s, i^u -attics **fflswK»*ia»x 
©^#&T£«^&4>&<, mskrirx^ h)v<om 
\h\z\&w$l&&%?%, r&fe-feffliJRx^^ 

a«CoTViSfi©ifX (*S*/fX) ^©« 
^> r©tt*#X©«*a«it*S*«tti*X©5!*ft 

i&D#&^t-&T»oTt», : f*7>r;^-©aa# 
«rtfctt**x©»JKx^^h;w^ffi-rs»'&, Rfii 
fc^§ * x ©%£&#*# an ss^ai^x ©»*Rrx*iD 

[0006] z<D&ytemLM*83±?z>'«. mmx 
x©»tRtf«jnftaa"rs*i*sjRicsffl^TRwr 
: T : *7>r;^-©aa**«*fcftsiftfittA»A 
<9 ff*7^;^-©sic»"rsaiai5r[Bitjt©afT* 

l) tc^-To 

2] 1/2 .... 

X©»JRttfi*<A-AAtT«, A 0 = A©T*7-f;W 

a»l, *©aa*©siftS3t-b>i*— lTajs-rs, 

ra«plC, (ftl) IC*^TA (<9) =A-AA^fe*T 
AlfftflT, &J©«^a^fSSfeffiLfc^^^T^7>< 
;^-lCAItU, *©aa*©3l«*3tb>'9--21?J||il 

jer*. -tLT3t-fe>u— i, 2©ai^Msssffl-r 
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(5) 

7 

Z>o Cn* (SC2) 

S=S2-S 1 

51 :3frfe>U— lOtitfj 

52 :yt±>^"-2<Dthi3 

v^Wr, S l=S 2 SMfc-rfiJlCHSTS. £©SCDM<Z> 
[0 0 0 8] L^U ^©SOtlt tt«ttB*XXtfS6 

S' =S3-S2 

52 :m2(D^>^-(Dihi3 

53 : IB 3 <Dftt ©ffl* ^ 
V^Wf, S 2 = S 3 SflfcTWaWT*. £C0S' 01 

[0 0 09] 

[&tEffi 30 
<% l CD*««>*««o#»BSC3EfX'b>*-©» l 

;k»X©8M3Ufcett3. 3 9 a nre* BMXX^ h 
;HR»»0. 2 5 Mm T**. ffiW 

*XtbThU^l/>*X**»0, FU^l^>*X©« 
«i&gte3. 2 4mitiT*0> KKX^HMgte&l 
0.0 5 Mni^S, aEoTWKX^ h;P#*-«Mfc 
ot^S. HlttJBl©*««tcff§»^*iC/fX-fe> 40 
i^OflMJftSTBT**. Hll:*^T, *8Elf4K 

»43K¥* (1/>X) 3fc,kD3Klf-Al lfc*»U & 

^ffl^Ffl 5 o lasitans. ttttai^n 5 0 £ritt, 

»lRtf»2 0KJ«l4fttf5 38«Jt*» (l/>X) 3fc 
kf- A 1 1 A 1 2 t LTKttU 



4*IB¥7- 1 2 8 2 3 1 

• • • • «2) 

«*^X©KiRjftft*A-AAi:'r5t, Ao=A + AA 
© z F^7^;P5'-tC, (SD fcfe^TA (<9) = A£ 

»7^;^-fcA»S#, ^©ii$3t©&g&|g 1 ©* 

(0' ) =A-A A£$£*fAt^0' (S f >$) 

«t5, 3 Sic* gtJ©**tti^lBSfi*l/T#&3e 

^©aa*©58«*S5Jcffl©IB2©}6ir>*-T 
-eLT»2»tf»3co*-fe>i*— <Z)ffi*« 

s' swat*, nn* «3) ic^i\ 

■ • • • (S3) 
* - 6 ©T#fctt» 1 & 2 ©3fc-tr >it- 7 Jfctf 8 # 

HU »2©E»i^lC±?> J EltSn, fr-o^y <{ )W 
-6 6aai/&3tK-Al 3*«A«T-6. £#S9H3B 

1 co^t-tr >U— 7 ©ffl* t» 2 ©jfrfe >u— 8 ©tftt <h 

li3S»» 9 OttttKMBK 2 0«MB*£«HflHf & 1/ 

u ^ i/^^x^snT^sPiiie^ft^a^ffifiEU 

[0 0 1 0] JflRliLTtt, S i c*f\z&z>mftipT 

i&M*jmf3iy>7rb&^ *%mmx 
fco ^y>c)v^-etLxmm^mmmm°Fmy^ 

^liAitCDScSA 0 = 3. 39/im (# 
«=0. 2xim) O3t&a^^T=0. 6Ta^$-& 

miRzfm2<Dyt j t>D—7Rzf8tLT, mm® 

^fco PyM >7>^1 OCDffl*** (S2) JC^bfc 
SICffl^-T^o ny#<i>7>7l OOthl!**-?- 
"T-SHttiD, ««BUffilH2 0lC*^T, KfWAT 
*5hU^I/>*X©«*SBfil/&*«6, S«a^X 
TfSS/^-y-^XW^SttfflTSili:*^* 

[0 0 11] HI K*Lfc7>r;^-6, mi^tXS2 

: f<OWffi«lj*ftBI2IC*'r. H2IC*^T, MgO^CO 
Sfil 4±tX/^y*tt*lr±0P t?0fll 5 35f«* 
JEKSnrViS. Sttl 5©±lCtt, PbT i O3, Li 
TaOs, Pbi-i L aiT i 1-1/4 Os (x = 0 — 0. 2 
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(6) 

9 

5) ^vmmmnzxrtyfmmz&'oTm-Jimzm 
faLtzmmi 6 am 7«$ntv^o mmttnv 

8&tf 1 9^^$nr^^ mmi sat;i 9<D®n 

t bTfct #^C0®iK^a^N iCr, S b%fZm 
til 8 35:1X1 9<D±\Z\t, mi\z&tf&^my 

j)i*-6\zm%?%mm&£®m+®y<<)i2-2 o 
at; 2 lwtent^^o Mmw&mwk^®7 j h$ 

-20&t;2 lte, Si, Ge, Se, Te, L i F, 
NaF, CaF 2 , MgF2^T*MJ$ t 2tltcW&<DUfr'£ 10 

frwz&vmj&ztiT^z. is*8fii6ti7 

[0012] H 2 fc^-f-ttS*?©*^ US 1 8 t 

&\z* mmitm eRU 17 \m-^\zm^nx^ 
5ic»«dnr*o, for, taisti 9tco^co 

aft. nw& eafc* mmt\zm%}x&%. 

[0 0 13] fcfc, iHftffJ-ca, 3tJBlSj««51i:5 
-*fc<k 0*S 1 3&^0«fa y fcf >^ bTfcH«fl!) 

[0 0 14] <S 2 *%9J®9$#1«3 
2 OHJS^J^^I 3 ^T«9Trs. 
fc*. HlK*T»l©SOS«»|tH-«!)»^ftftbfc«l 

H3fc*^T, Siar;*2©3tB2 2 2i«2 3J4 

K»H»2 4ic«tossj§:fojftfiran 

3. KABK2 4co^lim^Dy^^>7>7 p 

1 0fc#JB«*fcbTtt«Sh-5. JBlSt«B2©3a8 

2 2R«2 3^6«-&Stlft3t«, »12fcrX»2<Oie»: 40 
5ft (l/>>0 2 5Stf 2 6fc«tO*lf-A2 7Stf2 8 

aa-r*. yt\z-j*2i\t=?&?4)],9-s\z\ 
»A0irA»u %±>v-i\z3m**. 
7tcii, *«2 3*s«&sn. TO^/w-efc* 
bkawu : F»7-f;^-6eaab&3tt» 3H12 

u T^^^^-esaabfcjetwtsfcaaf 

3 8 CO*t>U-7«)lli*SnyM>7>^l 01: 50 



4*§l¥7- 1 2 8 2 3 1 

2) KTKbfcSKfflyrrso ^D7^>7>^io 

^T, *6S*X^»-5hU^W>«X<D»*&Kabft 

n^tmft. -rat)*, hu^i/>^/x^& 

* * / ©H* i Ktttti-r S £ £ ttfc*> -> itc 
[0 0 15] fc*. Cl©»2©^J|«n?J4, ifESlO 

#ftb&^ISjK «2) ©S l = S2«*&"r<fc'5fc:8 

1 atflg 2 7 Rtf 8 ©fflAfcMSrraiM! 
*t»*. b^U 2KOBI»4Sl©*««o»&J:D« 

-r m<D^«w©»&s iatfs 

2 & n«rr * fc #> \zm 1 atfts 2 <z>sttg& 4 at; 5 oft 
BS««Ebtt»na&6av^ sg2©^ffi0tj©*g-&?g 
1 awe 2 2 2 at; 2 3 ©«)ta«s«awfo*i 

UttiB^^o fB2©^««T?fi)lHr>i>— 
£ lfflbj&>ffl^Ti>fc^fc«>, 3t-fe>*-o«fllt«S 
^ €?3W¥ft bT b#£<, 
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